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TOPICS:	
  
	
  

•  Risk	
  Percep9on	
  
•  Risk	
  Communica9on	
  Strategies	
  

–  Forecast	
  Messaging	
  

–  Outreach	
  Ac9vi9es	
  

•  Social	
  Science	
  Research	
  on	
  TC	
  Products	
  
•  Social	
  Marke9ng	
  

TROPICAL	
  CYCLONE	
  EXAMPLES	
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What	
  would	
  Don	
  Draper	
  do?	
  

www.amctv.com	
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MARKETING	
  PRINCIPLES:	
  
	
  	
  1.  Select	
  the	
  target	
  audience	
  and	
  desired	
  behavior	
  

2.  Iden9fy	
  the	
  barriers	
  and	
  benefits	
  

3.  Develop	
  strategies	
  

4.  Pilot	
  the	
  strategies	
  

5.  Implement	
  and	
  evaluate	
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SOCIAL	
  MARKETING	
  –	
  
Instead	
  of	
  economic	
  profits,	
  	
  it	
  seeks	
  to	
  change	
  behavior	
  for	
  
the	
  public	
  good	
  



SOCIAL	
  MARKETING	
  

1.  Select	
  the	
  targeted	
  audience	
  and	
  
desired	
  behavior.	
  

WHO	
  are	
  you	
  most	
  concerned	
  about?	
  
What	
  response	
  do	
  you	
  want	
  to	
  promote?	
  

People	
  living	
  in	
  surge	
  zones	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Evacua9on	
  	
  
Elderly	
  living	
  in	
  high	
  rises	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Evacua9on	
  

People	
  not	
  at	
  risk	
  from	
  flooding	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Shelter	
  in	
  Place	
  

POSSIBLE	
  TARGETS:	
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The	
  Target	
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WHY	
  don’t	
  they	
  respond	
  the	
  way	
  we	
  think	
  they	
  
should?	
  

Ø  Do	
  background	
  research	
  

Don’t	
  they	
  understand	
  the	
  forecast?	
  
Don’t	
  they	
  understand	
  the	
  risk?	
  
How	
  does	
  their	
  past	
  experience	
  influence	
  their	
  a?tudes?	
  
Do	
  they	
  have	
  what’s	
  needed	
  to	
  respond?	
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2.##Iden(fy#the#barriers#and#benefits#



h#p://www.csc.noaa.gov/
digitalcoast/tools/snapshots	
  

Good	
  data	
  source:	
  
	
  
Coastal	
  County	
  Snapshots	
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Many	
  reasons	
  
NOT	
  to	
  leave	
  

WHY	
  don’t	
  they	
  plan	
  to	
  evacuate?	
  	
  
Ø  Ask	
  ques9ons	
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Hazard	
  –	
  Do	
  they	
  understand	
  surge?	
  
Risk	
  Percep&on	
  Is	
  Complex!	
  

How	
  do	
  they	
  perceive	
  their	
  risk	
  from	
  storm	
  surge?	
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In	
  one	
  exploratory	
  study,	
  only	
  2	
  out	
  of	
  33	
  coastal	
  emergency	
  
managers	
  believed	
  that	
  residents	
  in	
  their	
  region	
  understood	
  
surge	
  (Morrow	
  2007)	
  	
  

“I	
  don’t	
  think	
  they	
  understand	
  how	
  bad	
  it	
  can	
  be”	
  

“For	
  anyone	
  to	
  think	
  that	
  staying	
  near	
  the	
  Gulf	
  is	
  a	
  good	
  idea	
  
even	
  aGer	
  Camille	
  I	
  can’t	
  believe	
  people	
  understand	
  the	
  threat.”	
  

“I	
  don’t	
  think	
  they	
  understand	
  the	
  actual	
  surge	
  that	
  comes	
  in	
  off	
  
the	
  ocean…I	
  don’t	
  think	
  they	
  realize	
  how	
  water	
  could	
  come	
  
inland.”	
  	
  

“	
  I	
  don’t	
  think	
  they	
  understand	
  the	
  force	
  of	
  surge.”	
  

11	
  



Public	
  Opinion	
  About	
  What	
  Hurricane	
  
Hazard	
  Causes	
  the	
  Most	
  Deaths	
  

0% 5% 10% 15% 20% 25% 30% 35% 40%

DON'T KNOW

WATER FROM OCEAN

WIND

FLOODING FROM RAIN

N = 459

Morrow,	
  B.	
  H.	
  and	
  L.	
  Nadeau.	
  	
  2012.	
  Coastal	
  
Public	
  On-­‐Line	
  Survey	
  on	
  Tropical	
  and	
  
Extratropical	
  Cyclone	
  Forecast	
  CommunicaZon	
  
Products	
  –	
  Report	
  to	
  NOAA	
  from	
  Eastern	
  
Research	
  Group,	
  Inc.	
  	
  

0% 20% 40% 60% 80% 100%

RAIN FLOODING

STORM SURGE

TORNADOES

WIND

N = 1189

Lazo,	
  J.	
  K.	
  2010.	
  HFIP-­‐SEIA	
  Storm	
  Surge	
  Panel	
  
Survey.	
  “Likelihood	
  of	
  Deaths	
  from	
  Major	
  
Hurricane”	
  	
  NCAR.	
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Rappaport,	
  E.N.,	
  2014.	
  “Fatali9es	
  in	
  the	
  United	
  States	
  from	
  Atlan9c	
  Tropical	
  Cyclones	
  –	
  
New	
  Data	
  and	
  Interpreta9on.”	
  BulleZn	
  of	
  the	
  American	
  Meteorological	
  Society	
  95:341-­‐346.	
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Hazard–	
  Do	
  they	
  understand	
  surge?	
  

	
  
X	
  Exposure	
  –	
  Do	
  they	
  understand	
  their	
  exposure?	
  
	
  
X	
  Probability	
  
	
  
X	
  Personal	
  Factors	
  

Risk	
  Percep&on	
  Is	
  Complex!	
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Do	
  people	
  
know	
  if	
  they	
  
live	
  in	
  a	
  surge	
  
or	
  evacuaZon	
  
zone?	
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0% 

10% 

20% 

30% 

40% 

50% 

Not at all likely Not very likely Somewhat likely Very likely Extremely likely 

Not surge exposed Surge exposed 

Likelihood	
  of	
  Surge	
  Damage	
  by	
  Surge	
  Exposure	
  

Lazo,	
  J.	
  K.	
  and	
  Morrow,	
  B.	
  H.	
  2010.	
  HFIP	
  TC	
  Coastal	
  Residents	
  Survey	
  

49%	
  in	
  surge	
  areas	
  say	
  it’s	
  not	
  at	
  all	
  
likely	
  or	
  not	
  very	
  likely	
  they’d	
  get	
  surge	
  
damage	
  

Understanding+Risk+Percep1on+
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Morrow,	
  B.	
  H.	
  and	
  H.	
  Gladwin.	
  2011.	
  Coastal	
  Alabama	
  Behavioral	
  Survey.	
  Through	
  
Dewberry	
  for	
  FEMA	
  and	
  USACE	
  	
  

Blue	
  X’s	
  say	
  they	
  do	
  not	
  live	
  in	
  evacua9on	
  
zone	
  and	
  it’s	
  not	
  very	
  likely	
  they	
  would	
  get	
  
storm	
  surge	
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Evacuation Survey Results 

Hampton	
  Road	
  VA	
  Evacua9on	
  Study.	
  Be#y	
  Morrow	
  and	
  Hugh	
  Gladwin	
  through	
  
Dewberry.	
  2009.	
  Morrow,	
  B.	
  H.	
  and	
  H.	
  Gladwin.	
  2010.	
  Hampton	
  Road	
  VA	
  EvacuaZon	
  Study.	
  Through	
  

Dewberry	
  for	
  FEMA	
  and	
  USACE	
  

Red	
  –	
  Not	
  
At	
  All	
  Likely	
  
they’d	
  ever	
  
have	
  to	
  
evacuate	
  
for	
  a	
  major	
  
hurricane!	
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Hazard–	
  Do	
  they	
  understand	
  surge?	
  

	
  
X	
  Exposure	
  –	
  Do	
  they	
  understand	
  their	
  exposure?	
  
	
  
X	
  Probability	
  –	
  Do	
  they	
  understand	
  uncertainty?	
  
	
  
X	
  Personal	
  Factors	
  

Risk	
  Percep&on	
  Is	
  Complex!	
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Research	
  supports	
  saying“1	
  chance	
  in	
  10	
  of	
  up	
  
to	
  3	
  feet	
  of	
  surge	
  above	
  ground	
  level	
  at	
  this	
  
locaZon”	
  as	
  opposed	
  to	
  10%	
  chance.	
  

Qualita9ve	
  difference	
  between	
  10%	
  chance	
  of	
  rain	
  
and	
  10%	
  chance	
  of	
  up	
  to	
  3	
  feet	
  of	
  storm	
  surge	
  

People	
  tend	
  to	
  react	
  more	
  appropriately	
  to	
  use	
  of	
  
numbers	
  as	
  opposed	
  to	
  general	
  descripZons	
  such	
  
as	
  Low,	
  Moderate,	
  High.	
  

! Be#transparent#about#uncertainty#in#forecast#
! Emphasize#what#COULD#happen#
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EXPRESSING	
  UNCERTAINTY	
  



Ø  Provide	
  probabili9es?	
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Hazard–	
  Do	
  they	
  understand	
  surge?	
  

	
  
X	
  Exposure	
  –	
  Do	
  they	
  understand	
  their	
  exposure?	
  
	
  
X	
  Probability	
  –	
  Do	
  they	
  understand	
  uncertainty?	
  
	
  
X	
  Personal	
  Factors	
  

Risk	
  Percep&on	
  Is	
  Complex!	
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Risk	
  Percep&on	
  is	
  a	
  Social	
  Construc&on	
  

COGNITIVE)
KNOWLEDGE)ABOUT:)
))Hurricanes)
))Forecasts)
)))Surge)
)))Eleva?on)of)Home)
)))))))))))))Etc. 

SOCIAL	
  
Rela9onships	
  
Interac9ons	
  
Networks	
  
“What	
  are	
  they	
  
going	
  to	
  do?”	
  

     
    
EVACUATE? 

AFFECTIVE(
FEELINGS(ABOUT:(
((((((Hurricanes(
((((((Forecasts(
((((((Home(safety(
((((((Travel,(Etc.(
(
((((!”This!is!scary!”!
!!!!!!!
 

World View 
Personality Traits 
Mental Models 

•  World	
  safe	
  or	
  scary?	
  
•  Risk-­‐aversive	
  or	
  risk-­‐seeking?	
  
•  Surge	
  as	
  slow-­‐rising	
  water?	
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“the	
  risks	
  that	
  kill	
  you	
  are	
  not	
  
necessarily	
  the	
  risks	
  that	
  anger	
  and	
  
frighten	
  you”	
  

                                             Peter Sandman 
 

Hazard	
  Informa&on	
  	
  +	
  	
  Emo&onal	
  Factor	
  
	
  

Risk	
  Percep&on	
  =	
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SOCIAL	
  MARKETING	
  
1.  Select	
  the	
  targeted	
  audience	
  and	
  desired	
  behavior.	
  

	
  	
  

2.  Iden9fy	
  the	
  barriers	
  and	
  benefits	
  

3.  Develop	
  strategies	
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  STEPS	
  TO	
  EFFECTIVE	
  RISK	
  COMMUNICATION	
  

Appropriate	
  Protec&ve	
  Ac&on	
  

UNDERSTAND	
  
HAZARD	
  

Videos,	
  flyers,	
  
photos,	
  other	
  
educa9onal	
  
materials	
  

BELIEVE	
  	
  	
  	
  	
  	
  
IT	
  APPLIES	
  
TO	
  THEM	
  

KNOW	
  WHAT	
  
TO	
  DO	
  

Local	
  maps,	
  
photos,	
  
examples	
  

Clear	
  ac9on	
  
statements,	
  
response	
  
op9ons	
  

RESOURCES	
  

RECEIVE	
  &	
  
UNDERSTAND	
  
MESSAGE	
  

Simple	
  
language,	
  
mul9ple	
  
modes	
  &	
  
channels	
  

PERCEIVE	
  
RISK	
  

Vivid	
  impacts	
  
&	
  examples	
  



Ul9mateChase.com	
  	
  

h#p://www.nhc.noaa.gov/surge/resources.php	
  
	
  

What	
  will	
  get	
  our	
  
their	
  a#en9on?	
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Catchy	
  Slogans	
  

Pictographs	
  

Run	
  from	
  water,	
  	
  
	
  	
  	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  Hide	
  from	
  wind	
  

Turn	
  around,	
  Don’t	
  drown	
  

Ø Keep	
  it	
  simple	
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Surge&Kills&!&



Ø  Personalize	
  the	
  message	
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Collier	
  Co
unty	
  FL	
  

Lee	
  County	
  FL	
  

EVACUATION	
  ZONE	
  
INFORMATION	
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Coastal Inundation Toolkit 
www.csc.noaa.gov/inundation 
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Ø Use	
  resources	
  to	
  deliver	
  surge	
  message	
  

h#p://www.nhc.noaa.gov/surge/	
  

Anima9ons	
  

PDFs	
  for	
  Distribu9on	
  

h#p://www.nhc.noaa.gov/surge/resources.php	
  
	
  

Historical	
  Slosh	
  Runs	
  
h#p://www.nhc.noaa.gov/surge/
HistoricalRuns/	
  
	
  

New	
  Surge	
  Video	
  
h#p://youtu.be/bRmwE0fVhV4	
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DISCUSSIONS,	
  TASK	
  FORCES,	
  PROTOTYPES*	
  	
  

EXPLORATORY	
  STAKEHOLDER	
  INTERVIEWS	
  

FOCUS	
  GROUPS	
  

STAKEHOLDER	
  SURVEYS	
  

EXPERIMENTAL	
  STATUS	
  

ASSESSMENT	
  

PRODUCTS	
  

	
  
Local	
  TC	
  Products:	
  	
  
•  Poten9al	
  Impacts	
  

Maps	
  (by	
  Hazard)	
  
•  Combined	
  Hazards	
  

Graph	
  

Poten&al	
  Storm	
  
Surge	
  Flooding	
  
Map	
  

SOCIAL	
  SCIENCE	
  
RESEARCH	
  ON	
  
TROPICAL	
  CYCLONE	
  
PRODUCTS	
  

*	
  Prototypes	
  revised	
  at	
  each	
  stage	
  as	
  indicated	
  by	
  findings	
  
Morrow	
  



R
E
S
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A
R
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T
E
A
M	
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Be#y	
  Morrow	
  
Jeff	
  Lazo	
  

Gina	
  Eosco	
  

Evan	
  Fag
o	
  

Lou	
  Nadeau	
  Arleen	
  O’Donn
ell	
  

Development and Testing of TC-ET 
Forecast Products 

Linda	
  Girardi	
  

Eastern	
  Research	
  Group	
  
NCAR	
  
SocResearch	
  Miami	
  
Florida	
  Interna&onal	
  Univ	
  

Hugh	
  Gladwin	
  



Storm	
  Surge	
  Products	
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SOCIAL	
  SCIENCE	
  RESEARCH	
  
	
  RESULTS	
  ON	
  STORM	
  SURGE	
  PRODUCTS	
  	
  

•  92%	
  of	
  public	
  support	
  separate	
  storm	
  surge	
  warning	
  

6/26/14	
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•  58%	
  said	
  they	
  would	
  take	
  surge	
  threat	
  more	
  seriously	
  if	
  there	
  
was	
  a	
  warning;	
  another	
  32%	
  said	
  they	
  probably	
  would	
  

•  87%	
  felt	
  “feet	
  ABOVE	
  ground	
  level”	
  was	
  clear	
  label	
  

•  Refer	
  to	
  surge	
  as	
  “xx	
  feet	
  HIGH,”	
  not	
  “xx	
  feet	
  deep.”	
  



•  Most	
  in	
  all	
  surveys	
  preferred	
  this	
  
map	
  over	
  solid	
  blue	
  one	
  or	
  
graduated	
  blue	
  one	
  

•  Problems	
  with	
  using	
  “low”	
  to	
  
describe	
  storm	
  surge	
  hazard	
  

Survey	
  Results	
  for	
  the	
  Map	
  
	
   Posi9ve	
  Ra9ngs*	
  

•  Ease	
  of	
  understanding	
  
•  86%	
  by	
  EMs	
  
•  96%	
  by	
  Media	
  
•  77%	
  by	
  Public	
  
•  90%	
  by	
  WCMs	
  

•  Usefulness	
  
•  84%	
  by	
  EMs	
  
•  94%	
  by	
  Media	
  
•  98%	
  by	
  Public	
  
•  83%	
  by	
  WCMs	
  

*Excellent,	
  Very	
  Good	
  or	
  Good	
  
38	
  Note:	
  Some	
  indica9on	
  that	
  people	
  pay	
  more	
  a#en9on	
  to	
  legends	
  when	
  at	
  lower	
  leu	
  



•  87%	
  believed	
  “feet	
  ABOVE	
  GROUND	
  LEVEL”	
  
was	
  clear	
  

•  Should	
  be	
  referred	
  to	
  
as	
  “xx	
  feet	
  HIGH,	
  not	
  
DEEP	
  

Datum	
  and	
  Measurement	
  

39	
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Local	
  TC	
  Products	
  



Indica&ons	
  From	
  Exploratory	
  Research	
  
On	
  Local	
  TC	
  Text	
  Products	
  	
  

•  Strong	
  support	
  for	
  separa9ng	
  TCV	
  from	
  HLS	
  

•  Support	
  for	
  new	
  HLS	
  format	
  (sec9ons,	
  etc.)	
  

•  Support	
  for	
  locally	
  developed	
  impact	
  statements	
  	
  

•  Give	
  forecast	
  (threat)	
  first,	
  followed	
  by	
  impacts	
  

•  Decide	
  if	
  	
  na9onal	
  or	
  local	
  thresholds	
  will	
  be	
  used	
  to	
  determine	
  
threat	
  and	
  impact	
  levels	
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Indica&ons	
  From	
  Exploratory	
  Research	
  
On	
  Local	
  TC	
  Text	
  Products	
  (Con&nued)	
  

•  Use	
  website	
  links	
  to	
  where	
  prepara9on	
  and	
  evacua9on	
  
informa9on	
  can	
  be	
  found	
  rather	
  than	
  provide	
  in	
  HLS	
  

•  Reference	
  each	
  product	
  to	
  a	
  Public	
  Advisory	
  and	
  number	
  each	
  
TCV	
  and	
  HLS.	
  	
  

•  Strong	
  support	
  for	
  high	
  resolu9on	
  graphics	
  to	
  accompany	
  HLS	
  
(such	
  as	
  prototype	
  Tropical	
  Cyclone	
  Impacts	
  Graphic)	
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Poten&al	
  
Impact	
  	
  
Maps	
  
(Four	
  
Hazards)	
  

•  Support	
  for	
  impact	
  map	
  for	
  each	
  hazard	
  
•  Maps	
  need	
  improvement	
  –	
  resolu9on,	
  9tles,	
  legends	
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COMBINED	
  HAZARD	
  BAR	
  GRAPH	
  



SOCIAL	
  MARKETING	
  
1.  Select	
  the	
  targeted	
  audience	
  and	
  desired	
  behavior.	
  

2.  Iden9fy	
  the	
  barriers	
  and	
  benefits	
  

3.  Develop	
  strategies	
  

4.  Pilot	
  the	
  strategies	
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Experimental	
  
This	
  Season	
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Experimental	
  in	
  2015?	
  



•  Use	
  common	
  names	
  for	
  TCs	
  (tropical	
  depression,	
  tropical	
  
storm	
  and	
  hurricane)	
  	
  

•  Change	
  name	
  of	
  TCV	
  and	
  TCIG	
  

•  Adopt	
  common	
  terminology	
  for	
  TC	
  hazards	
  across	
  all	
  products	
  
(e.g.	
  wind,	
  surge,	
  rain,	
  tornadoes)	
  

•  Develop	
  standard	
  terminology	
  to	
  describe	
  threat	
  levels	
  and	
  
impact	
  levels	
  (e.g.,	
  low,	
  moderate,	
  high,	
  etc.)	
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SOCIAL	
  MARKETING	
  
1.  Select	
  the	
  targeted	
  audience	
  and	
  desired	
  behavior.	
  

2.  Iden9fy	
  the	
  barriers	
  and	
  benefits	
  

3.  Develop	
  strategies	
  

4.  Pilot	
  the	
  strategies	
  

5.  Implement	
  and	
  evaluate	
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• Ques9ons	
  
•  Comments	
  
•  Ideas	
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